Molecular characterisation of endogenous snake venom metalloproteinase inhibitors.
Viper venoms contain one of the most potent mixtures of proteases in natural existence and yet the venom gland and proteins in this mixture are refractory to degradation. Here we demonstrate that the sub-10-kDa components of venom from two African viper species (Echis ocellatus and Cerastes cerastes cerastes) are predominantly composed of the tri-peptide pyroglutamate-lysine-tryptophan (pEKW). This tripeptide is encoded by tandemly repeating elements and, in E. ocellatus, on the same transcript as a novel, and highly unusual, poly-histidine-poly-glycine peptide (pHpG) also detected in E. ocellatus venom. The pEKW and pHpG peptides inhibit the proteolytic activity of the haemorrhagic snake venom metalloproteinase (SVMP), EoVMP-2, and the haemorrhagic activity of E. ocellatus venom. These results demonstrate that these vipers express abundant transcripts encoding tandemly repeated protease inhibitor cassettes and accumulate significant quantities of peptide inhibitors in venoms to provide a basis for attenuating the proteolytic activity of SVMPs.